I. INTRODUCTION
Image reconstruction from attenuated fan-beam projections has been studied by many researchers. [1] [2] [3] [4] 6 In Refs. 1 and 4 the theory of A-analytic function was studied and utilized to obtain an explicit inversion formula for attenuated fan-beam projections. For the same geometry the inversion formula was obtained by connecting the attenuated fan-beam projections with the unattenuated fan-beam projections in Ref. 2 . The authors investigated the inverse problem of unattenuated fan-beam projections and did the singular value decomposition to the fan-beam projections. 2 In Refs. 3 and 6 Novikov's inversion formula of the attenuated two-dimensional ͑2D͒ radon transform 5 was applied to the reconstruction of attenuated fan-beam projections. The algorithm could be implemented as filtered-backprojection.
In this paper, we show by performing coordinate transformation that the inversion formula in Ref. 2 and Novikov's inversion formula for the attenuated 2D radon transform are closely related. Specifically, the former can be derived from the latter by making use of the connection between the fanbeam geometry and the parallel beam geometry.
The paper is organized as follows. In Sec. II Novikov's inversion formula is reviewed and then Bukhgeim and Kazantsev's inversion formula is introduced. The proof is presented in Sec. III, and the final conclusion be found in Sec. IV.
II. ALGORITHM

A. Novikov's inversion formula
Assume x = ͑x , y͒ is a point in a 2D Euclidean space. Let f͑x͒ denote the distribution of radiopharmaceutical concentration and ͑x͒ the attenuation map. Without loss of generality let us assume f͑x͒ and ͑x͒ are both defined in ⍀ = ͕͑x , y͒ R : x 2 + y 2 Ͻ 1͖. Parallel-beam data acquisition geometry is shown in Fig. 1͑a͒ . The mathematical model of the measured projections, the attenuated 2D radon transform, is Without attenuation, Eq. ͑1͒ becomes the 2D radon transform ͑Rf͒ ϫ͑ , s͒ = ͐ −ϱ ϱ f͑s + t Ќ ͒dt. Assuming ͑x͒ is known, Novikov 5 gave an explicit inversion formula to reconstruct f͑x͒ from the parallel projection data g͑ , s͒ = ͑R f͒͑ , s͒:
where
I is the identity operator. H is the Hilbert transform with respect to the second parameter throughout this paper and p.v. denotes the Cauchy principal value of the integral.
B. Fan-beam reconstruction in Ref. 2
Fan-beam data acquisition geometry is shown in Fig. 1͑b͒ . Projections are measured for a focal point A with different view angle . In Ref. 2 the attenuated fan-beam projection D was defined for functions with compact support in ⍀ by
The notation of a complex variable was introduced as follows:
where ⌫ is the angular Hilbert transform
Let e i␥ ͑z , ͒ denote the intersection point of a ray emitted from point z in the direction e i͑+͒ with the boundary of ⍀. The inversion formula was given by
III. PROOF
From Fig. 1 it is evident that after the usual transformation between parallel-beam coordinates and fan-beam coordinates
then we obtain the relation between projections measured in these two geometries as
By definition and the mathematical manipulations shown in Appendix A, we obtain 
͑16͒
With the relations in Eqs. ͑8͒ and ͑9͒, we conclude that the inversion formula ͑16͒ is equal to Eq. ͑2͒.
FIG. 2. Illustration of the coordinate transformations ͑a͒
Appendix A. The attenuation map is first represented in a polar system. The origin of the polar system is z = e i and the azimuth starts from the direction of the x axis. By the coordinate transformation, the attenuation map can also be in a Cartesian system. The origin of the Cartesian system is O and the axes are rotated by /2+Ј from the x axis. ͑b͒ Appendix B. The plane is split into two regions by the s axis: A 1 to the right, and A 2 to the left.
IV. CONCLUSION
Section III gives an alternative proof of the inversion formula presented in Ref. 2 . Although the algorithm is for reconstruction of fan-beam projections, it can be directly derived from Novikov's inversion formula for the 2D attenuated radon transform. The proof in this paper makes use of usual coordinate transformations and is simple. Although the inversion formula ͑7͒ is closely connected to Novikov's inversion formula ͑2͒, the implementations can be different. Novikov's inversion formula can be implemented as a filtered-backprojection, as can the inversion formulas in Refs. 3 and 6. However, the implementation of Eq. ͑7͒ may not be efficient since the angular Hilbert transform is performed on the rotation angle variable, which determines that the reconstruction has to start after the detectors rotate a full circle around the patient. In nature, formula ͑7͒ can be simply regarded as a rebinning version of Novikov's original inversion formula ͑2͒ for fan-beam data. Formula ͑7͒ could not be implemented in the procedure of filtering and backprojection. Rebinning is necessary in the implementation of formula ͑7͒.
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The first equality results from the substitution of m͑z , ͒. The second equality is obtained by changing = + , l =−p and noting that the integrand is a 2-periodic function. The third equality is obtained from the property of polar coordinates. In the fifth equality, /2+ Ј ͑s , t͒ is the attenuation map defined in Cartesian Coordinates ͑s , t͒ ͑− ϱ , ϱ ͒ ϫ ͑ − ϱ , ϱ ͒ centered at z = 0 and rotated by an angle of /2+Ј. See Fig. 2͑a͒ for details. The fifth equality is obtained from the fourth one by changing the polar coordinates to the Cartesian coordinates and by transforming, the Cartesian coordinates from origin z = e i to origin O, i.e., the two parameters to determine a point P in Fig. 2͑a͒ change from ͑ , ͒ to ͑s , t͒.
APPENDIX B: ANGULAR HILBERT TRANSFORM WITH RESPECT TO THE POSITION OF FOCAL POINT WHEN VIEW ANGLE IS FIXED
For fixed , define set A 1 = ͕␤ : ͉␤ − ͉ Ͻ /2͖ and A2=͕␤ : ͉␤ − ͉ ജ /2͖. Thus for a fixed , A 1 ഫ A 2 = ͓0,2͒ and ͐ A 1 d␤ = ͐ −/2 +/2 d␤. For instance, ␤ 1 A 1 and ␤ 2 A 2 in Fig. 2͑b͒ , ͑⌫v͑·,͒͒͑␤Ј͒ =
